eural Stem Cell (NSC) is a multipotent cell which is able to self-renew and proliferate.
NSC resides in a variety of areas in the developing mammalian nervous system as well as in the subventricular zone (SVZ) and the hippocampus of the adult brain (1, 2) . These cells can generate multiple neural lineages, including neurons, astrocytes and oligodendrocytes (3, 4) .
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The SVZ is a region in the brain that is (nucleus locus coeruleus) cell groups (10) . GDNF and BDNF are important for the survival, maintenance and regeneration of specific neuronal populations in the adult brain (11, 12) . GDNF enhances catecholaminergic differentiation of various neuronal cell types in culture (13, 14) . A5 development culture analysis shows that GDNF affect during early fetal developmental stage to promote the differentiation of noradrenergic neurons without displaying a survival or proliferation change (15) . However, GDNF cannot act individually and requires a cofactor like brainderived neurotrophic factor (BDNF) (15) .
Previous studies showed that NSCs can be differentiated into neurons and glial cells (3, 4) . But so far no study has been done on the differentiation of these cells into NACs. Although, an intrinsic neurogenesis and gliogenesis self-repair takes place endogenously during adulthood, NSCs are unable to reconstitute and restore function fully after extensive damage in adult brains. So, the aim of the present study was to evaluate the in vitro differentiation of NSCs into noradrenergic-like cells as a source of adult stem cell for treatment of neurological diseases in future. Trophic factors BDNF (50 ng/ ml; Sigma, UK) and GDNF (30 ng/ ml, Peprotech, UK) were added to the wells for 3 and 5 days (15).
Materials and methods
Culture of NSCs
Identification of neurospheres and NACs
For 
Statistical Analysis
Data have been presented as the mean± SD with at least three biological independent repeats.
Independent sample T-test was used to analyze
group differences of the resultant data. The difference between groups was considered as statistically reliable if p≤0.05. As shown in Fig. 1 A- 
Results
Expansion and characterization of NSCs
Effect of growth factors on undifferentiated
NSCs proliferation
This study demonstrates that in the medium containing hFGF and hEGF, NSCs remain undifferentiated and proliferate extensively. The combination of hEGF and hFGF in the medium enhanced the proliferation of NSCs. Also, the elimination of hEGF and hFGF from medium can differentiate these cells into neurons, astrocytes and oligodendrocytes (Fig. 2 A-I ).
Effect of GDNF and BDNF on differentiation of NSCs
NSCs were cultured in differentiation medium for 3 and 5 days. We examined whether GDNF and BDNF regulate morphologic differentiation of
NSCs by comparing the number of primary neurites expressed by TH positive cells. 
